AbstraCt. The problem of finding a perfect matching of small total length in a complete graph whose vertices are points in the interval [0, 1] is considered. The greedy heuristic for this problem repeatedly picks the two closest unmatched points x and y, and adds the edge xy to the matching. It is shown that if 2n points are randomly chosen uniformly in [0, 1] , then the expected length of the matching given by the greedy algorithm is 0(log n). This compares unfavourably with the length of the shortest perfect matching, which is always less than 1.
1. Introduction. We are interested in finding a perfect matching of small length on a set of points drawn from the interval [0, 1] . That is, given a set A of 2n numbers {Xl,'' ", x2n}, each of which is between 0 and 1, we want to partition A into n pairs {Yl, zl}, {Y2, Z2},"" ", {Yn, z,} so that we minimize Ei=I lYi-Zil. We can solve this problem by reordering the elements of A so that x(1)<-=x(2)<-...<-x(2,) and then set yi x(2i-1) and z x(2). It is easy to see that this method always gives the optimal matching and, furthermore, the length of this matching is at most 1. It is natural to ask how well the greedy approach performs in this simple setting. Thus, we now focus our attention on a fixed bag B of n sticks (where n is odd). By Property 1 above, the distribution of G(X) conditional on B(X)= B is the same as that of the value CHOOSE(B) returned by the following randomized recursive algorithm.
Let x be a minimum element in B if [B[ 1 then return x else with probability 2/n choose y uniformly from B-{x} and return x +CHOOSE (B-{x, y}) (this corresponds to x being the leftmost or rightmost stick, with neighbour y) with probability (n-2)/n choose y uniformly from B-{x} and z uniformly from B {x, y} and return x + CHOOSE (B {x, y, z} {x + y + z}) (this corresponds to x having left neighbour y and right
By considering the algorithm CHOOSE (B) we obtain a recurrence for F(B). Let B ={al, a2, , an} be a bag of n sticks where n is odd, n > 1, and al is a minimum element. Then n (n-1)(n-2) =2 k=/l This recurrence is the key to our analysis. It will allow us to prove a lower bound on F(B) in terms of the entropy of the stick lengths. We shall assume it holds for N < n (where n > 1) and prove it for N n. Furthermore, we may assume that a is a minimal element of A. Then, as we noted earlier:
F(A-(a,, a2, ak} U {al + a2 + ak}). 
Here, the first term comes from the term in the double sum where j 2 and k 3, while the ith term in the sum comes from the terms in the double sum where k and j=2 or j=3. Since the functions x In (x) and fk(X) are strictly convex, we have S(A') S(A) < 0 as required.
V1
Applying the claim, we see that Now set d 2 In (n)/n and use Property 2. We find that
This completes the proof of the theorem.
5. Worst-case results. In this section we consider lists of points on which the greedy algorithm performs particularly badly. On the other hand, we shall show that any greedy matching on a list of n points has weight at most 1 / 2 log (n-1)+ 1. Thus for n of the form 3k+ 1 
Now, for any bag A {a,. ., a,_} of sticks, alog < log(n-l) and aN1.
Thus, from our proposition, the greedy matching applied to a set of n points constructs a matching of length at most log (n-1)+ 1. We note that this implies our examples are the worst possible for n of the form 3+ 1. Indeed, it is easy to see from our proposition that they are unique such examples.
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